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The purpose of this study was to determine whether the elevated risk for low birth weight
(LBW) infants among black mothers would persist when biologic, behavioral, and socioeconomic
factors (as measured by socioeconomic status, level of education, and marital status) were
controlled. It was found that theodds ratios for the riskofLBW for blacks/whites persisted above
1.5, regardless of what subgroups were used and what factors were controlled. The black/white
odds ratios were, however, less than 2.0 when cigarette smoking was not a risk factor and higher
than 2.0 when it was. In fact, the highest odds ratios, up to 2.65, occurred among the smoking
group. These data suggest that smoking may have a more strongly negative effect among black
than white pregnant mothers. In general, the effect ofrace on the LBW risk was much less strong
than that of risk factors that can be influenced, such as adverse maternal practices.
Black mothers in the United States have approximately twice the rate of low birth
weight (LBW) infants (<2,501 g) as white mothers. Satisfactory explanations for this
ethnic difference are not available. The comprehensive report on PreventingLow Birth
Weight mentions the explanations that are usually given: the lower socioeconomic
status (SES) and lower educational levels ofblack mothers, who also have less prenatal
care and more teenage pregnancies than whites [1]. The report quite correctly urges
that more research bedone toclarify the epidemiology ofLBW infants. A recent report
on 29,415 pregnancy outcomes at the Kaiser-Permanente Clinic of Northern Califor-
nia reported lower mean birth weights in blacks than in whites and confirmed the
higher LBW rates for blacks (7.7 percent) compared to whites (3.55 percent), after
controlling for the prenatal care received [2]. The report further found that the ethnic
differences in birth weight could not be accounted for when controlling for 22 factors.
There are two major problems in studying the epidemiology of LBW: collection of
the data and analysis of the data that are collected. A large number and variety of
social, economic, and biologic conditions must be taken into account. The report on
Preventing Low Birth Weight lists 41 principal risk factors under six headings.
Collecting reliable data on so many conditions in a sizable number of pregnancies is
time-consuming and requires careful attention to many details. Analyzing the data
collected on such a wide variety ofconditions, which occur singly in some pregnancies
and jointly in others, requires thoughtful planning and organization of methods. The
data in the present study were collected prospectively by one author (HCM), who also
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TABLE 1
Risk Conditions Associated with Low Birth Weight
1. Environmental Factors
High altitude
Exposure to specific toxic agents
2. Fetal Factors
Multiple birth
Congenital malformations
Fetal infections
Inborn errors ofmetabolism
Maternal-fetal blood incompatibility, producing disease in the fetus
3. Medical Complications of Pregnancy
Toxemia of pregnancy
Chronic hypertension
Severe vaginal bleeding in third trimester
Abnormally high glucose tolerance curves
Malformations ofplacenta, cord, or uterus
Anemia: hemoglobin level <10 g/dL
Severe chronic maternal disease
Leukemia
Malignant solid tumors
Large ovarian cysts or uterine fibroids
Continuous maternal medication with corticosteroids or immunosuppressive, teratogenic, or
fetal-growth-retarding drugs
Polyhydramnios or oligohydramnios
latrogenic pre-term termination ofpregnancy
Premature spontaneous rupture ofmembranes
4. Adverse Maternal Practicesa
Cigarette smoking during any part of pregnancy
Low weight gain in trimesters 2 and 3"
Low weight for height at conceptionc
Delivery <17 years ofage
Delivery >34 years ofage
No professional prenatal care
Use ofaddicting drugs or consumption oflarge amounts ofalcohol during pregnancy
aThese are called "maternal practices" because each, including body weight and the timing ofpregnancy,
is capable ofbeing influenced by the woman.
bLow weight gain, <228 g per week in trimesters 2 and 3
cLow weight, >15 percent below normal on Sargent's table for young women (J Nutr 1963; 13:318)
developed a method of grouping risk factors that simplified the analysis of conditions
occurring singly orjointly [3].
The present study included 2,736 live-born, singleton infants and their mothers who
delivered at the University of Kansas Medical Center over a three-year period. The
objective ofthis study was to determine conditions which might account for the higher
incidences of LBW infants among blacks than among whites.
Independent variables that may affect the rate of low birth weight can be grouped
under three headings: a group of biologic conditions that occur sporadically (defined
here to mean that they occurred only in some pregnancies), seven biologic variables
that are present in all pregnancies, and socioeconomic status. Biologic conditions that
occur only in some pregnancies include 28 risk conditions in Table 1 and a low-risk
group, defined as the absence of these 28 risk factors. The seven biologic conditions
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present in all pregnancies that are known to affect birth weight include: gestational age
and sex of infant, and maternal race, age, parity, height, and weight-height ratio at
conception [4,5]. Socioeconomic status (SES) is measured in various ways. Here we
have measured SES by: socioeconomic level of the head of household, the marital
status of the mother, and the years of school completed by the mother. Our plan of
study was to determine the risk of low birth weight by race within the groups of
sporadically occurring risks as shown in Table 1, while controlling for SES. In addition,
the seven biologic factors were not omitted, because those mothers showing extremes in
age orweight-for-height atconception were defined as having high risks (Table 1). The
frequency ofthebaby'sgender did not differsignificantly by race. Black mothers were,
on the average, slightly heavier than white mothers and had a somewhat higher parity,
both ofwhich should have favored black mothers slightly in terms oftheir infants' birth
weights. A more detailed study of the effects of the seven biologic conditions on
pregnancy outcomes will be described in a separate report [6].
METHODS
The study included singleton, live-born infants with birth weights over 500 grams,
whose mothers delivered at the University of Kansas Medical Center between April
1975 and April 1978. There were 1,864 white and 872 black infants, for a total of
2,736. More than 95 percent of the pregnant women were registered in the University
clinics forprenatal care. These included all classes ofpeople, and all ofthe women were
cared forby full-timeUniversity obstetricfaculty and/or obstetric residents supervised
by the faculty. A few unregistered high-risk mothers from greater than 50 miles away
were referredonlyfordelivery because the University ofKansas was a tertiary medical
center; those of this group who delivered pre-term were excluded from this study,
because they represented a special problem group.
The pediatric investigator reviewed each mother's medical and obstetrical record
beforeinterviewing her betweendelivery and discharge from the hospital. The purpose
ofthe interview was toclarify any uncertainties and gaps in the mother's records, and
to ask about the number ofcigarettes smoked per day during pregnancy. The mothers
represented a wide range of socioeconomic status, from professional and executive to
unemployed and welfare levels, and fromcollege graduates to those with only primary
school education. It was not possible to examine all babies and interview all mothers
delivered during the study period because of unavoidable absences of the pediatric
investigator, but these absences occurred in an unselected manner throughout the year
and should not have biased the sample. Therefore, a heterogeneous population was
studied and sporadic biologic risks were carefully identified in a manner that was
comparable for blacks and whites.
Each mother with a sporadic biologic condition was assigned on a priority basis to
one offour high-riskcategories in Table 1. Mothers with environmentalfactors would
have been assigned to that category regardless of what other sporadic conditions were
also associated with their pregnancies, except that there were no mothers with
environmental factors in thisstudypopulation. The rubric is kept in Table1 to indicate
all items considered.
Deliveries withfetalfactors were assigned to that category even though factors in
categories 3 and/or 4 were also present. Mothers with medical and obstetricalfactors
(category 3) were assigned to that category even if they also had adverse practices
(category 4) in their pregnancies. Mothers whose only sporadic conditions were
223MILLER AND JEKEL
TABLE 2
Distribution of White and Black Mothers by Risk Groups, All Study Subjects
Mothers
White Black
Risk Group No. % No. %
Low-risk' 711 38.1 311 35.7
High-riskb 1,153 61.9 561 64.3
Fetal factors 21 1.1 11 1.3
Medical/obstetric complications 283 15.2 113 13.0
Multiple adverse practices 204 10.9 97 11.1
Single adverse practice 645 34.6 340 39.0
Total 1,864 100.0 872 100.0
'Low-risk: absence ofall factors in Table 1
bHigh-risk: categories 2, 3, and 4, Table 1
Chi-square on four degrees of freedom = 6.294; p = 0.1783
adverse maternalpractices were assigned to category 4. Mothers with none ofthe four
categories ofrisk factors were considered low-risk and were analyzed separately.
Thesocioeconomic status (SES) ofthehead ofhousehold was based on the economic
level and occupation ofthe head ofhousehold and on the years ofschooling completed
by the mother. Occupations were based primarily on Taylor's classification [7].
Economic levels ofthe heads ofhousehold were determined by the Admitting Office of
the University of Kansas Medical Center and were based on a directive established by
the United States Department of Labor [8].
Four socioeconomic groups were used in this study. Heads ofhouseholds in groups I
and II paid full hospital costs and physicians' fees; mothers in group I had completed
thirteen or more years ofschool, and almost all heads ofhousehold were in professional
or executive positions; mothers in group II had completed twelve or fewer years of
school and almost all heads ofhousehold were in manual, clerical, secretarial, or sales
positions. Heads ofhouseholds in group III were mainly in manual or service positions,
and either had their hospital and physician charges discounted or limited tothird-party
payments. Heads of household in group IV either were unemployed or on welfare.
Three mothers had been admitted to the psychiatric unit of the medical center, and it
was not possible to determine the SES for them.
These data were examined as log-linear models, using PROC FUNCAT in the
Statistical Analysis System (SAS) at the Yale Computer Center. The likelihood ratio
estimates were used. The central focus on the analysis was to determine ifthere was an
interaction between race and another factor (e.g., SES) in explaining the distribution
of low birth weight, and, if not, whether race and/or SES were statistically sig-
nificantly associated with the risk of LBW when the other factor was controlled. Also,
the log-linear estimate of the odds ratio for the SES variable and for race were
determined. Because of the way PROC FUNCAT performs the calculations, the
provided estimate was multiplied by two (which is what is shown in the tables) and
then the antilog (natural logarithm) was taken to obtain the odds ratio, controlled for
the other independent variables in the equation.
Theodds ratio is used to estimate the risk ratio in a multiway table analysis, because
it can be estimated while controlling for the other independent variables. The odds
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TABLE 3
Incidence of Low Birth Weight by Risk Group and Race, All Study Subjects
Infants
White Black
<2,501 g <2,501 g
Total Total
Risk Group No. No. % No. No. %
Low-riska 711 14 2.0 311 12 3.9
High-riskb 1,153 118 10.2 561 95 16.9
Fetal factors 21 4 19.1 11 5 45.5
Med/obstetric factors 283 58 20.5 113 34 30.1
Multiple adverse practices 204 23 11.3 97 21 21.7
Single adverse practice 645 33 5.1 340 35 10.3
Total 1,864 132 7.1 872 107 12.3
aLow-risk: absence ofall factors in Table 1
bHigh-risk: categories 2, 3, and/or 4 in Table 1
ratio will be a slight overestimate of the risk ratio when, as here, there is a non-
negligible incidence rate.
RESULTS
The frequencies oflow- and high-risk pregnancies were not significantly different in
white and black mothers (Table 2). Low-risk pregnancies occurred in 38 percent of
1,864 white mothers and in 36 percent of 872 black mothers. None of the pregnancies
in this study had adverse environmental factors as described in Table 1. Significant
fetal factors, such as congenital malformations, were found only in 21 white and 11
TABLE 4
Incidence of Low Birth Weight by Race and Type of Adverse Practice
among Mothers with a Single Adverse Practice
Infants
White Black
<2,501 g <2,501 g
Type of Total Total
Adverse Practice No. No. % No. No. %
No prenatal care 2 0 0.0 4 1 25.0
Over 34 years ofage 25 0 0.0 9 0 0.0
Under 17 years ofage 18 3 16.7 24 0 0.0
Underweight for height 23 0 0.0 18 2 11.1
Low weight gain 57 3 5.3 46 3 6.5
Smoked cigarettes 520 27 5.2 239 29 12.1
Part-time 78 3 3.9 43 3 7.0
1-9 per day 65 4 6.2 76 8 10.5
10+ perday 377 20 5.3 120 18 15.0
Total 645 33 5.1 340 35 10.3
Statistical analysis:
Risk group: x2 = 4.65 p = .4604 (no interaction with race)
Race: XI = 9.61 p = .002
Maximum Likelihood Estimate = .7882 OR = 1.48
225MILLER AND JEKEL
TABLE 5
Incidence of Low Birth Weight (LBW) by Socioeconomic Status (SES), Schooling,
Marital Status, and Race, in Low-Risk Pregnancies
White Infants (N = 711) Black Infants (N = 311)
<2,501 g <2,501 g
Total Total
No. No. % No. No. %
SES
Class I 276 3 1.1 49 2 4.1
Class 11 225 7 3.1 78 4 5.1
Class 111 114 1 0.9 48 2 4.2
Class IV 92 3 3.3 134 4 3.0
Total 707 14 2.0 309 12 3.9
Schooling
>12 years 303 3 1.0 84 3 3.6
=12 years 253 7 2.8 158 7 4.4
<12 years 155 4 2.6 69 2 2.9
Total 711 14 2.0 311 12 3.9
Marital Status
Married 598 11 1.8 131 7 5.3
Unmarried 109 3 2.8 178 5 2.8
Total 707 14 2.0 309 12 3.9
Statistical Analysis:
a. SES and Race on LBW
SES: X2 = 2.70 p = 0.440 N.S. (no interaction with race)
Race: X2 = 2.27 p = 0.132 Estimate = 0.644 OR = 1.90
b. Schooling and Race on LBW
Schooling: X2 = 2.02 p = .364
Race: X2= 1.56 p=.211
c. Marital Status and Race on LBW
Marital Status: X2 = 0.29 p = (
Race: xi = 3.13 p = (
N.S. (no interaction with race)
Estimate = 0.508 OR = 1.66
0.592 (no interaction with race)
0.08 Estimate = 0.783 OR = 2.19
black pregnancies. There were no multiple pregnancies because the study only
examined singleton deliveries. Medical and obstetrical complications of pregnancy
were observed in 15 percent of white mothers and 13 percent of black mothers, and
adverse maternal practices were present in the pregnancies of 46 percent of white
mothers and 50% ofblack mothers.
The incidence of LBW infants was consistently higher among black than white
infants in both low- and high-risk groups as shown in Table 3. In the low-risk groups,
3.9 percent of 311 black infants were LBW compared to 2.0 percent of 711 white
infants. Infants born to high-risk mothers with fetal factors in their pregnancies
constituted only one percent of the total number of infants in the study, but the
incidence of LBW infants were the highest, being present in 19 percent of 21 white
infants, and in 46 percent of 11 black infants in this category. In the high-risk group
with medical or obstetrical complications in their mothers' pregnancies, 21 percent of
283 white infants were LBW and 30 percent of 113 black infants were of LBW. The
largest number of LBW infants were born to mothers who had adverse practices: 56
(6.6 percent) of 849 white infants born to mothers with adverse practices were LBW
and 56 (12.8 percent) of437 black infants were LBW.
The largest group ofhigh-risk mothers had only a single adverse maternal practice.
The number ofmothers with a specific type ofadverse practice varied widely, as shown
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TABLE 6
Incidence of Low Birth Weight (LBW) by Socioeconomic Status (SES), Schooling, Marital Status,
and Race, in Pregnancies Complicated by a Single Adverse Maternal Practice
White Infants (N = 645) Black Infants (N = 340)
<2,501 g <2,501 g
Total Total
No. No. % No. No. %
SES
Class I 111 4 3.6 23 1 4.4
Class II 224 16 7.1 68 9 13.2
Class III 170 8 4.7 62 6 9.7
Class IV 138 5 3.6 182 19 10.4
Total 643 33 5.1 335 35 10.5
Schooling
>12 years 135 4 3.0 48 4 8.3
=12 years 255 12 4.7 153 17 11.1
<12 years 255 17 6.7 139 14 10.1
Total 645 33 5.1 340 35 10.3
Marital Status
Married 476 23 4.8 107 9 8.4
Unmarried 165 10 6.1 230 25 10.9
Total 641 33 5.2 337 34 10.1
Statistical Analysis:
a. SES and Race on LBW
SES: X3 = 3.85 p = 0.278
Race: X2 = 9.05 p = 0.003*
b. Schooling and Race on LBW
Schooling: X2 = 1.85 p = 0.396
Race: X2 = 8.30 p = 0.004
c. Marital Status and Race on LBW
Marital Status: X2 = 0.86 p = (
Race: x2 = 4.81 p = (
*Statistically significant at alpha = 0.05
(no interaction with race)
Estimate = 0.81 OR = 2.25
(no interaction with race)
J* Estimate = 0.73 OR = 2.08
D.353 (no interaction with race)
D.028* Estimate = 0.616 OR = 1.85
in Table 4. For example, none of the white or black mothers in this study had
alcoholism or drug addiction as a single factor, and absence ofprenatal care as a single
factor was observed only in two white and four black mothers. The numbers ofmothers
over 34 and under 17 years ofage at delivery as the only factor, and those underweight
for height at conception as the only factor, were too few in number for separate
analysis. There were more mothers whose only adverse practice was low weight gain
during pregnancy, and the incidence of LBW black infants in this group was 7 percent
compared to 5 percent for the white infants in the same group.
Cigarette smoking during pregnancy was the adverse practice for 81 percent of
white and 70 percent of black mothers with only a single adverse practice. The
incidence of LBW among infants of black smoking mothers was 12 percent compared
to 5 percent among infants of white smoking mothers. The incidence of LBW infants
among mothers who smoked cigarettes onlyduringpart oftheir pregnancies was lower,
being 4 percent among white infants and 7 percent among black infants. The incidence
of LBW infants was higher among mothers who smoked throughout their pregnancies,
being about 5 percent among white infants whose mothers regularly smoked one or
more cigarettes per day, and 11 percent and 15 percent, respectively, among black
infants whose mothers smoked one to nine or ten or more cigarettes per day. The odds
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TABLE 7
Incidence of Low Birth Weight (LBW) by Socioeconomic Status (SES), Schooling, Marital Status,
and Race, in Pregnancies Complicated by Multiple Adverse Maternal Practices
White Infants (N = 204) Black Infants (N = 97)
<2,501 g <2,501 g
Total Total
No. No. % No. No. %
SES
Class I 17 2 11.8 5 2 40.0
Class II 64 4 6.3 14 4 28.6
Class III 68 6 8.8 14 4 28.6
Class IV 53 10 18.9 62 11 17.7
Total 202 22 10.9 95 21 22.1
Schooling
>12 years 29 2 6.9 9 2 22.2
=12 years 58 6 10.3 32 5 15.6
<12 years 117 15 12.8 56 14 25.0
Total 204 23 11.3 97 21 21.7
Marital Status
Married 128 15 11.7 27 6 22.2
Unmarried 75 8 10.7 69 15 21.7
Total 203 23 11.3 96 21 21.9
Statistical Analysis:
a. SES and Race on LBW
SES: X2 = 1.15 p = 0.765 N.S. (no interaction with race)
Race: X2 = 4.34 p = 0.037* Estimate = 0.757 OR = 2.13
b. Schooling and Race on LBW
Schooling: X2 = 1.50 p = 0.472 N.S. (no interaction with race)
Race: x2 = 5.43 p = 0.020* Estimate = 0.776 OR = 2.17
c. Marital Status and Race on LBW
Marital Status: X2 = 0.04 p = 0.835 (no interaction with race)
Race: x2= 5.23 p = 0.022* Estimate = 0.810 OR = 2.25
*Statistically significant at alpha = 0.05
ratio for LBW (black-white) was especially high among smoking mothers, raising the
question of whether or not black babies are more sensitive to the negative effects of
smoking than are white babies.
The effects of socioeconomic status (SES), completed years of school, race, and
marital status on the incidence of LBW are shown in Tables 5 thru 10. The high-risk
groups included: mothers who smoked cigarettes throughout pregnancy as their only
known risk factor (Table 10); mothers whose only known high-risk factor was a single
adverse practice (Table 6); mothers whose only known high-risk factors were multiple
adverse practices (Table 7); mothers whose risk factors included medical and
obstetrical complications of pregnancy (Table 8); and mothers whose risk factors
included medical and obstetrical complicationsplus adverse practices (Table 9). Table
5 shows the risk of low birth weight in infants of mothers who had no known high-risk
factors. In all ofthese tables, white mothers had higher levels ofSES, more completed
years ofschooling, and were more likely to be married than were black mothers. With
rare exceptions (which were usually in cells with small numbers), the higher incidence
of LBW in blacks was maintained even when the analysis of the multiway table
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TABLE 8
Incidence of Low Birth Weight (LBW) by Socioeconomic Status (SES), Schooling, Marital Status,
and Race, in Pregnancies Complicated by Medical and Obstetrical Complications
White Infants (N = 283) Black Infants (N = 113)
<2,501 g <2,501 g
Total Total
No. No. % No. No. S
SES
Class I 76 16 21.1 12 2 16.7
Class II 107 20 18.7 25 9 36.0
Class III 50 9 18.0 25 5 20.0
Class IV 48 11 22.9 49 17 34.7
Total 281 56 19.9 111 33 29.7
Schooling
>12 years 88 20 22.7 20 5 25.0
=12 years 100 17 17.0 43 15 34.9
<12 years 95 21 22.1 50 14 28.0
Total 283 58 20.5 113 34 30.1
Marital Status
Married 221 44 19.9 50 13 26.0
Unmarried 59 12 20.3 63 21 33.3
Total 280 56 20.0 113 34 30.1
Statistical Analysis:
a. SES and Race on LBW
SES: X2 = 1.78 p = 0.619 N.S. (no interaction with race)
Race: X2 = 3.05 p = 0.08 Estimate = 0.474 OR = 1.61
b. Schooling and Race on LBW
Schooling: X2 = 0.14 p = 0.93 N.S. (no interaction with race)
Race: x2 = 4.13 p = 0.04* Estimate = 0.520 OR = 1.68
c. Marital Status and Race on LBW
Marital Status: X2 = 0.38 p = 0.539 (no interaction with race)
Race: x2 = 3.22 p = 0.073 Estimate = 0.486 OR = 1.63
*Statistically significant at alpha = 0.05
controlled for the effect of SES, number of years of education, or marital status.
Overall, the relative odds of LBW among blacks was close to twice as high as among
whites, after the effect ofSES, education, or marital status was controlled.
DISCUSSION AND CONCLUSIONS
The central question addressed in this study was whether the effect of race (black
versus white) on low birth weight (LBW) persisted when the effects ofboth risk factors
and socioeconomic status (SES) were controlled. A careful search for risk factors and
careful measurement of all of the babies formed the data used in this analysis. Risk
factors were controlled by doing a separate analysis controlling for SES, education, or
marital status and for race within each ofsix different riskgroups. This kind ofanalysis
was made possible by the large number ofbabies studied.
The most impressive finding was the persistence ofa positive and relatively constant
odds ratio for race throughout the analysis (Table 10). Overall, blacks had a 73 percent
higher risk of delivering a LBW baby (Table 3). The black:white risk ratio was
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TABLE 9
Incidence of Low Birth Weight (LBW) by Socioeconomic Status (SES), Schooling, Marital Status,
and Race, among Mothers Who Smoked One or More Cigarettes per Day Throughout Pregnancy
White Infants (N = 525) Black Infants (N = 239)
<2,501 g <2,501 g
Total Total
No. No. % No. No. %
SES
Class I 76 5 6.6 14 0 0.0
Class II 189 17 9.0 40 7 17.5
Class III 140 6 4.3 35 5 14.3
Class IV 118 4 3.4 146 19 13.0
Total 523 32 6.1 235 31 13.2
Schooling
>12 years 95 5 5.3 30 2 6.7
=12 years 218 12 5.5 110 16 14.6
<12 years 212 15 7.1 99 13 13.1
Total 525 32 6.1 239 31 13.0
Marital Status
Married 387 25 6.5 62 5 8.1
Unmarried 135 7 5.2 174 25 14.4
Total 522 32 6.1 236 30 12.7
Statistical Analysis:
a. SES and Race on LBW
SES: X2 = 4.62 p = 0.20 N.S. (no interaction with race)
Race: X2 = 11.19 p = 0.00* Estimate = 0.975 OR = 2.65
b. Schooling and Race on LBW
Schooling: X2 = 1.03 p = 0.598 N.S. (no interaction with race)
Race: xi = 9.36 p = 0.00* Estimate = 0.814 OR = 2.26
c. Marital Status and Race on LBW
Marital Status: X2 = 0.24 p = 0.626 (no interaction with race)
Race: x2 = 5.81 p = 0.016 Estimate = 0.732 OR = 2.08
*Statistically significant at alpha = 0.05
somewhat higher (1.95) among low-risk mothers and somewhat less among high-risk
mothers (1.66).
This higher risk persisted as elevated odds ratios when a further control was made
for socioeconomic status, education, and marital status in Tables 5 through 9. As
shown in Table 10, the magnitude of the odds ratio varied from 1.61 to 2.65, with the
median odds ratio being 2.08. Because thedistribution ofrisk factors was similar in the
two racial groups (Table 2), and there was no interaction between risk factors and
racial grouping,' it is not surprising that the odds ratio for race persists when risk
factors are controlled. The importance ofcontrolling for risk factors when considering
any other effect can be seen from Table 3, because the effect of risk factors was
considerably higher than the effect ofthe independent variable, race.
The primary question addressed in this study was whether the higher risk ofhaving
'The interaction tested for here is that which would alter the risk ratios, as discussed by Kleinbaum,
Kupper, and Morgenstern, Section 19.3.1 [13]. Because the focus ofthis paper is the relative risksofLBW to
black versus white mothers, with the other factors controlled, this model of interaction was deemed
appropriate.
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TABLE 10
Summary of Odds Ratios for the Risk of Low Birth Weight (Black/White)
in Tables 5-9 by Subtable
Odds Ratios (Race) Controlling for
Table
No. Maternal Risk Group SES Schooling Marital Status
5 Low-Risk Pregnancy 1.90 1.66 2.19
6 Single adverse practice 2.25 2.08 1.85
7 Multiple adverse practices 2.13 2.17 2.25
8 Medical and obstetrical complications 1.61 1.68 1.63
9 Smokers 2.65 2.26 2.08
LBW babies among black mothers would persist when socioeconomic factors were also
controlled. The study confirmed that it did, at approximately the same level in
different subgroups. The implications of this and other findings are that once risk
factors and race are controlled, socioeconomic factors do not appear to make a further
difference. This may be seen by looking at the analysis in each ofTables 5 through 9,
where neither socioeconomic status, years of schooling, nor marital status were
statistically significant when risk factors and race were controlled. It is possible that
the apparent socioeconomic effect seen in other studies can be explained by a
differential distribution of the risk factors in Table 1 among different socioeconomic
groups.
Apparently there are still factors associated with race that predict LBW even after
biologic and socioeconomic risk factors are controlled. Either the unexplained factors
associated with a higher rate of LBW to blacks are biological, or they are social/
economic/behavioral factors not measured here.
Other studies that have controlled for age and/or socioeconomic status or prenatal
care have also reported the persistence of an effect of race [9-12]. Although these
studies did not control for all of the clinical and behavioral risk factors used here, the
conclusions were similar. Thus, one of the contributions of this analysis was to show
that the differences persist even when the further step of controlling for biologic and
behavior risk factors was accomplished. As stated in the Institute of Medicine study
(summary), the reasons for the higher rates among blacks are not clear. One possible
preventable reason suggested by this study was that black women may have a more
negative effect from cigarette smoking than do white women. Because black babies
have as good (or better) birthweight-specific survival as white babies ofsimilar weight,
the task of controlling neonatal mortality can be seen as one of preventing low birth
weight.
The encouraging aspect of this study is that the risk factors other than race, which
are better understood and are often sensitive to modification by preventive and/or
therapeutic efforts, are far more important than is race per se. Nevertheless, any factor
that increases the risk of low birth weight by 50 percent or more is important to study,
in the hope that components ofthis risk can be understood and modified.
We cannot rest comfortably with the assumption that the effect ofrace on the risk of
LBW can be dismissed as due to socioeconomic factors. More detailed study is needed.
In a subsequent report we will examine the effects of specific biologic factors that
might account for the higher incidences of LBW black infants.
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